Optimizing long-circulating liposomes for delivery of simvastatin to C26 colon carcinoma cells.
Simvastatin (SIM) is a lipophilic statin that has potential benefits for prevention and treatment of several types of malignancies. However, its low water solubility and the toxicity associated with administration of high doses recommend it for encapsulation in carriers able to deliver the therapeutic dose in the tumor. In this work, liposomes with long-circulating properties were proposed as delivery systems for SIM. The objective of this study was to optimize the formulation of SIM-loaded long-circulating liposomes (LCL-SIM) by using D-optimal experimental design. The influence of phospholipids concentration, phospholipids to cholesterol molar ratio and SIM concentration was studied on SIM liposomal concentration, encapsulation efficiency and liposomal size. The optimized formulation had liposomal SIM concentration 6238 µg/ml, EE % of 83.4% and vesicle size of 190.5 nm. Additionally we evaluated the in vitro cytotoxicity of the optimized liposomal SIM (LCL-SIM-OPT) on C26 murine colon carcinoma cells cultivated in monoculture as well as in co-culture with murine peritoneal macrophages at a cell density ratio that provides an approximation of physiological conditions of colon carcinoma development in vivo. Our preliminary studies suggested that LCL-SIM-OPT exerted cytotoxicity on C26 cells probably via enhancement of oxidative stress in co-culture environment.